B A C K G R O U N D Description of the condition
Bronchiolitis is a common acute respiratory infectious condition, with a high prevalence worldwide (Chang 2009). It is a clinically diagnosed syndrome manifested by tachypnoea (rapid breathing) with crackles or wheeze in very young children. Multiple viruses and some bacteria can cause bronchiolitis, including respiratory syncytial virus, influenza, human metapneumovirus, rhinovirus, influenza, parainfluenza, adenovirus, and mycoplasma. In the acute phase (< 14 days), antibiotics have only been recommended in the treatment of bronchiolitis when a secondary bacterial infection is suspected. In acute bronchiolitis, a Cochrane review (Spurling 2011) found "minimal evidence to support the use of antibiotics for acute bronchiolitis". Although bronchiolitis is usually a self-limiting condition, typically lasting from three to seven days, a number of children continue to display respiratory symptoms following acute bronchiolitis. Swingler 2000 reported that 39% of infants were still symptomatic after 14 days, 18% after 21 days and 9% after 28 days. (Swingler 2000) . Other studies have shown that 40% to 50% of those hospitalised have a "grumbling, sometimes protracted, respiratory syndrome of persistent cough and recurrent viral-induced wheeze" (SIGN 2006) . While symptoms such as cough and wheezing in post-acute bronchiolitis may be mild, they have the potential to increase burden of disease and some children present or represent to secondary care. Furthermore, in some settings, recurrent hospitalisations for bronchiolitis are common (Bailey 2009), thus increasing the burden (morbidity, social, economic, etc.) of disease. Also, cohort studies have suggested that bronchiolitis may trigger the development of asthma (Sigurs 2000; Carroll 2009). The possible biological mechanism giving rise to the persistent respiratory symptoms are likely multifactorial. In bronchiolitis, airway oedema occurs, the airway epithelium is affected and the cilial damage can persist for 13 to 17 weeks (Wong 2005). Cilia are an important component of the airway's clearance mechanism. Damage of airway cilia and the possible impairment of the innate immunity in severe bronchiolitis (Halfhide 2008) predisposes these infants to secondary bacterial infection. Persistent or delayed resolution of airway oedema, or secondary bacterial infection in the airways (endobronchial infection) related to persistent cilial damage can cause wheeze, cough or both.
Description of the intervention
In the presence of endobronchial infection, antibiotics are a potentially beneficial intervention for post-acute bronchiolitis. Antibiotics may be given orally, intravenously, or via nebuliser. The efficacy of antibiotics in the acute or non-acute phase may be possibly influenced by study setting. For example, in non-affluent settings where bacterial colonisation of the nasopharynx is higher than in affluent urban settings (Leach 1994), antibiotics are possibly more effective when dense bacterial load is present in the upper airways.
How the intervention might work
Antibiotics may be useful in treating the symptoms of post-acute bronchiolitis, by eliminating the secondary bacterial infection in the airways. Lower airway bacterial infection following viral respiratory infection has been well described in airway cells in vitro 
Why it is important to do this review
A small but not insignificant number of children with acute bronchiolitis have persistent problems after the acute viral infection (for a variety of reasons) and these children are usually seen in secondary and tertiary practice. This group of children are clinically treated with a variety of medications such as antibiotics, bronchodilators, inhaled (Fox 1999) and oral corticosteroids (Blom-Danielle 2007), and leukotriene receptor antagonists (Kim 2010). This clinical issue has been identified as an area that needs more research (SIGN 2006) . Further, use of any medications may result in adverse events, and persistence of symptoms also influence burden of disease and health economics. Thus, a systematic review of the benefits, or otherwise, of using antibiotics in the post-acute bronchiolitis phase will be useful to guide clinical practice.
O B J E C T I V E S
To determine the effectiveness of antibiotics compared to a control (no treatment or placebo) for persistent respiratory symptoms following acute bronchiolitis (within six months).
Types of studies
All randomised controlled trials (RCTs) comparing antibiotics with controls (placebo or no treatment) given in the post-acute phase of bronchiolitis.
Types of participants
Inclusion criteria: previously well children (aged < 2 years) with bronchiolitis (as defined by study authors) who have been treated with antibiotics beyond the acute bronchiolitis period (>14 days). Exclusion criteria: children with any underlying chronic disease such as lung disease (cystic fibrosis, bronchopulmonary dysplasia, bronchiectasis, aspiration,etc.), cardiac disease, and immunodeficiency (primary or secondary).
Types of interventions
All types of antibiotics, given beyond the acute period (>14 days). This includes antibiotics prescribed for acute bronchiolitis that goes beyond the acute phase of 14 days.
Types of outcome measures
Primary outcomes 1. Proportion of participants who were not cured at follow-up (up to six months).
2. Proportion readmitted for a respiratory illness within six months. We will determine the proportion of participants who failed to improve on treatment (antibiotics or placebo), and the mean clinical improvement, using the following hierarchy of assessment measures (where two or more assessment measures are reported in the same study, we will use the outcome measure that is listed first in the hierarchy).
1. Objective measurements of cough/wheeze indices (cough or wheeze recordings, cough receptor sensitivity, and airway hyperresponsiveness).
2. Symptomatic measures, as assessed by parents or carers (quality of life, Likert scale, Visual Analogue scale, level of interference of respiratory symptoms, and diary cards).
3. Symptomatic measures, as assessed by clinicians (Likert scale, Visual Analogue scale, level of interference of respiratory symptoms, and diary cards).
Secondary outcomes
1. Proportion of participants who were not substantially improved at follow-up (up to six months).
2. Mean difference in cough or wheeze indices (diary, frequency, scores, and quality of life).
3. Proportion of participants with recurrent wheeze (within six months of intervention).
Proportion of participants experiencing adverse effects of the intervention.
5. Proportion of participants experiencing complications (e.g. requirement for medication, or pneumonia). We will select complete resolution of symptoms as the primary outcome, as previously well children should completely recover after an episode of acute bronchiolitis. As different studies may use different outcome measurements to signify a cure, we will define a hierarchy of outcomes, where we consider objective markers superior to subjective measurements. Pneumonia and recurrent wheeze (some with requiring repeat hospitalisation) have been reported in cohort studies of bronchiolitis (Bailey 2009). Thus we will consider readmission for a respiratory infection and recurrent wheeze as important outcomes.
Search methods for identification of studies Electronic searches
The Cochrane Airways Group's Trials Search Co-ordinator will perform the search; we will identify trials using the following databases.
• The Cochrane Airways Group Register of Trials • Cochrane Central Register of Controlled Trials (CENTRAL)
• MEDLINE (Ovid)
The proposed MEDLINE strategy is listed in Appendix 1. We will adapt this for use in the other databases. We will search all databases from their inception to the present, and we will impose no restriction on language of publication.
Searching other resources
We will check reference lists of the included studies and relevant review articles for additional references. We will also contact authors of identified trials, where appropriate, to seek further identification of other published and unpublished studies.
Data collection and analysis

Selection of studies
Two authors (GM, AC) will independently assess for inclusion all the potential studies we identify as a result of the search strategy. We will resolve any disagreement through discussion or, if required, adjudication sought from another author (PM).
Data extraction and management
Two authors (GM, AC) will independently assess risk of bias for each study using the criteria outlined in the Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2011). We will resolve any disagreements by discussion or by involving another author (PM). We will manage data in Review Manager 5.1 (RevMan 2011), and according to recommendations in the Cochrane Handbook for Systematic Review of Interventions (Higgins 2011).
Assessment of risk of bias in included studies
We will assess the risk of bias according to the following domains. 
Measures of treatment effect
For dichotomous variables, we will calculate individual and pooled statistics as odds ratios (ORs) with 95% confidence intervals (CIs). For continuous outcomes measured on the same metrics, we plan to calculate the individual and pooled statistics as mean differences (MDs) with 95% (CIs). For continuous outcomes measured on different metrics, we will combine data with a standardised mean difference (SMD).
Unit of analysis issues
Cross-over and cluster-randomised trials are not appropriate for the target population and therefore we will not include them.
Dealing with missing data
We will contact investigators or study sponsors to verify key study characteristics and obtain missing numerical outcome data when necessary.
Assessment of heterogeneity
We will use the I 2 statistic to measure heterogeneity among the trials in each analysis. If we identify substantial heterogeneity we will explore it by prespecified subgroup analysis. We will consider levels of heterogeneity greater than 50% as substantial.
Assessment of reporting biases
Where we suspect reporting bias, we will attempt to contact study authors and ask them to provide missing outcome data. Where this is not possible, and the missing data are thought to introduce serious bias, we will explore the impact of including such studies in the overall assessment of results by conducting a sensitivity analysis. We plan to investigate publication bias by visually inspecting a funnel plot if we are able to meta-analyse 10 or more trials in a single outcome.
Data synthesis
We plan to create a Summary of findings table using the methods and recommendations described in Section 8.5 and Chapter 12 of the Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2011) and by using GRADEpro software. We plan to include only the following outcomes: proportion of participants who were not cured at follow-up; proportion readmitted for a respiratory illness within six months; and serious adverse events.
Subgroup analysis and investigation of heterogeneity
We plan to carry out the following subgroup analyses.
1. Type of control arm (placebo/no treatment). 2. Severity (hospitalised versus non-hospitalised). 3. Macrolides versus other types of antibiotics. 4. Short (≤ 7 days) versus longer (> 7 days) courses of antibiotics.
5. Antibiotics commencement (≤ 14 days or > 14 days of onset of bronchiolitis).
6. Setting of study (affluent versus non-affluent setting).
Sensitivity analysis
We plan to remove studies considered to be at a high or unclear risk of bias for methodological quality from the meta-analysis, and examine any change in the summary statistic.
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